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Methods and materials
Materials preparation
We prepared the LaNiO 3 perovskite catalyst by citrate-based sol-gel method. The detail can be referred in our previous work 1 Table S1 . 
Electrical resistivity
Supplementary Fig. 1S shows the mould for the electrical resistivity measurement, in which two copper plugs were connected to an electrochemical workstation (CHI650C, ChenHua, Shanghai, China). The pressure used in the measurement was 2
MPa. We used the electrochemical impedance spectroscopy (EIS) to measure the resistivity of catalysts. And the electrical resistivity (ρ) was obtained from:
Where R is the resistance obtained from the measurement, A is the cross surface area of the sample, l is the height of catalyst samples. The catalyst resistances were obtained by subtracting the background resistance, which is the resistance of copper plugs under 2 MPa. 
